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AIRBAG ARRANGEMENT AND CONTROL 
DEVICE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to an airbag arrangement, in 
particular for a passenger seat airbag, as Well as a control 
device for the airbag arrangement. 

[0002] From the state of art it is Well knoWn to attach an 
airbag cover having a predetermined breaking point to an 
interior paneling such as a dashboard. The predetermined 
breaking point may be designed for example in the form of 
grooves. Following activation, the airbag is in?ated, causing 
the deploying airbag to impinge upon the rear of the airbag 
cover. Due to the resulting forces, the predetermined break 
ing point breaks open. alloWing the airbag cover to open up 
so as to expose an outlet opening for the airbag. 

[0003] Such airbag arrangements are knoWn for example 
from DE 101 06 661 A1, DE 103 11 854 A1, DE 101 11 597 
A1, DE 103 16 226 Aland EP 0 711 627. 

SUMMARY OF THE INVENTION 

[0004] In contrast, it is the object of the invention to create 
an improved airbag arrangement and an improved control 
device for an airbag arrangement. 

[0005] The objectives of the invention are achieved by the 
characteristics recited in the independent patent claims. 
Preferred embodiments of the invention are disclosed in the 
dependent patent claims. 

[0006] The invention creates an airbag arrangement, com 
prising means for in?ating an airbag, an airbag cover cov 
ering the airbag ?ring channel and connected to an interior 
paneling as Well as means for pressurizing the ?ring channel 
With gas pressure. 

[0007] Pressurizing the ?ring channel With gas pressure 
has the advantage that as a result the airbag cover may be 
removed, at least partially, from the interior paneling, in 
particular preferably before the deploying airbag impinges 
upon the airbag cover. By pressurizing the ?ring channel 
With the gas pressure for example, the predetermined break 
ing point or predetermined breaking line connecting the 
airbag cover With the interior paneling is forced open. 
Alternatively or in addition, the airbag arrangement may be 
designed such that due to the gas pressure inside the ?ring 
channel the airbag cover is at least opened partially. 

[0008] This has the advantage that the gas pressure inside 
the airbag can be reduced since the airbag, While being 
deployed, Will impinge upon the airbag cover, Which has 
already been partially separated from the interior paneling 
and/or opened. The decrease in the gas pressure during 
deployment of the airbag is of advantage for the safety of the 
vehicle driver and passengers during impact. Another advan 
tage is that the risk of particles separating from the airbag 
cover due to the impact of the deploying airbag can be 
reduced. 

[0009] According to one embodiment of the invention, 
control devices are provided, Which are designed for con 
trolling the in?ating means and the means for pressurization 
the ?ring channel With gas pressure. For example, the 
control devices Will send a ?rst control signal to the pres 
surizing means, folloWed by a second control signal to the 
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in?ating means, the ?rst and second control signals being 
transmitted in staggered intervals. During deployment of the 
airbag, this Way initially gas pressure is built inside the ?ring 
channel in order to separate the airbag cover at least partially 
from the interior paneling before the deploying airbag Will 
impinge upon the airbag cover. 

[0010] According to one embodiment of the invention, the 
time interval betWeen the pressurization of the ?ring channel 
With gas pressure to achieve at least a partial separation of 
the airbag cover from the interior paneling and the in?ation 
of the airbag is no more than 20 ms. 

[0011] According to one embodiment of the invention, the 
means for in?ating the airbag and the means for pressurizing 
the ?ring channel With gas pressure are implemented as a gas 
generator, Which is connected to the ?ring channel as Well as 
to the airbag. Preferably a valve device is arranged betWeen 
the gas generator and the ?ring channel and/or the airbag. 
After activation of the gas generator, in a ?rst valve setting 
initially the ?ring channel is pressurized With the gas effus 
ing from the gas generator; thereafter the valve is moved to 
a second valve setting, alloWing the gas to ?oW into the 
airbag. 

[0012] According to one embodiment of the invention, the 
airbag cover has a grid structure or a segment structure. Due 
to the gas pressure built up inside the ?ring channel before 
the airbag impinges upon the airbag cover, the airbag cover 
is pulled partially beneath the dashboard. The part of the 
cover extending inside the ?ring channel is then folded 
along a grid or segment line by the impinging airbag, 
exposing the outlet opening. 

[0013] According to one embodiment of the invention, the 
?ring channel is con?gured Weaker in one area, causing the 
?ring channel to deform in this area during pressurization 
With the gas pressure, Wherein this area is mechanically 
linked to the airbag cover. 

[0014] The ?ring channel, for example, is made of sheet 
metal having a certain Wall thickness. The Wall thickness is 
reduced in the Weaker area. As an example, the Wall thick 
ness of the sheet metal is 1.5 mm, While in the Weaker area 
it is only 0.4 mm. 

[0015] During pressurization of the ?ring channels With 
the gas pressure, the Weaker area is deformed since it does 
not Withstand the gas pressure. Due to the mechanical 
connection of the area to the airbag cover, the airbag cover 
is pressurized With a force, resulting in the at least partial 
separation of the airbag cover from the interior paneling 
and/or the at least partial opening of the airbag cover. For 
example a tension element, in particular a strap fastened 
betWeen the Weaker area and the airbag cover, serves to 
mechanically connect the Weaker area and the airbag cover. 

[0016] According to one embodiment of the invention, the 
Weaker area is arranged at a side of the ?ring channel facing 
the Windshield base. Due to the deformation of the Weaker 
area of the ?ring channel in the direction toWards the 
Windshield base, the airbag cover can be pulled at least 
partially under the dashboard. The retraction of the airbag 
cover to the inside, i.e. beloW the dashboard, reduces the risk 
for injuries further. 

[0017] According to another embodiment a drive element 
is arranged on or in the ?ring channel, the element being 
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mechanically connected to the airbag cover. The drive 
element has a temperature-inducible deformation effect. 

[0018] The gas supplied by the gas generator has a tem 
perature of, for example, approximately 1000 to 1800 
Kelvin. During pressurization of the ?ring channel With gas 
pressure, the hot gas ?oWs from the gas generator into the 
?ring channel, thus triggering the deformation effect, as a 
result of Which the airbag ?ap is pressuriZed With a driving 
force, Which serves the at least partial separation of the 
airbag ?ap from the interior paneling and/or the at least 
partial opening of the airbag cover. 

[0019] So as to implement the temperature-inducible 
deformation effect of the drive element, several suitable 
technologies may be employed. For example a drive element 
may be implemented by layering materials having varying 
thermal expansion coefficients; When different metallic 
materials are used, such an arrangement is referred to as a 
bimetallic strip. 

[0020] According to one embodiment of the invention, a 
temperature-inducible deformation effect is achieved by 
using materials having a shape memory effect. Correspond 
ing alloys are also referred to as shape-memory alloys 
(SMA). Examples include the NiPi- and NiTiPb alloys. 
Other shape memory alloys are knoWn from “Legierungen 
mit Formgedachtnis (Alloys With shape memory)”, Dieter 
Stockel, Erhard Hornbogen, Expert Publishing House, 1988, 
ISBN 3-8169-0323-1. Alternatively or in addition, also 
conductive plastics, as they are knoWn from the poly 
electronics ?eld, may be employed. 

[0021] The shape memory effect is a reversible effect, 
Which may be a one-Way or tWo-Way effect. This reversible 
effect is based on the fact that so-called memory alloys have 
a considerably loWer stability in the martensitic state than in 
the high-temperature phase. Therefore Warming causes the 
actuator to change its shape into the high-temperature shape. 
In the case of the tWo-Way effect, the material “remembers” 
both the loW-temperature and the high-temperature shapes. 
In a special case of the tWo-Way effect, materials exhibiting 
an all-round effect may be used. 

[0022] In another aspect, the invention relates to a control 
device for an airbag arrangement. The control device 
receives a sensor signal from, for example, an acceleration 
sensor. The control device analyZes the sensor signal as to 
Whether a condition for activation of the airbag is given. 

[0023] If, for example, the sensor signal indicates a value 
above a threshold value, the activation condition is ful?lled 
and the control device sends a control signal for the pres 
suriZation With gas pressure and the in?ation of the airbag. 
The gas generator is activated for example by a control 
signal. Thereafter, gas ?oWs from the gas generator into the 
?ring channel in order to build pressure inside the ?ring 
channel, Which Will lead to the at least partial separation of 
the airbag cover from the interior paneling. After a short 
time interval, Which for example is shorter than 20 ms, the 
control device sends another control signal in order to 
change the valve setting, as a result of Which the gas from 
the gas generator ?oWs no longer into the ?ring channel but 
into the airbag. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Preferred embodiments of the invention are 
explained more closely With reference to the draWings 
hereinafter, Wherein 
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[0025] FIG. 1 is a schematic illustration of an embodi 
ment With an airbag arrangement according to the invention, 

[0026] FIG. 2 is a How chart of a principle of operation of 
the control device, 

[0027] FIG. 3 is another embodiment of the airbag 
arrangement according to the invention, 

[0028] FIG. 4 is the airbag arrangement from FIG. 3 after 
deployment of the airbag, 

[0029] FIG. 5 is a top vieW on an airbag cover having a 
segment or grid structure, and 

[0030] FIG. 6 is a side vieW of the airbag cover from FIG. 
5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0031] FIG. 1 shoWs an embodiment of an airbag arrange 
ment according to the invention. The airbag arrangement 
comprises an airbag cover 100, Which is connected to an 
interior paneling 102. The interior paneling 120 is, for 
example, a dashboard. 

[0032] The airbag cover 100 closes the outlet opening of 
a ?ring channel for an airbag 104 of the airbag arrangement. 
The airbag arrangement 100 is connected to the interior 
paneling 102, for example, by one or more predetermined 
breaking points 106. The predetermined breaking points 106 
may be con?gured, for example, as predetermined breaking 
lines. For the implementation of the predetermined breaking 
lines, for example a groove is cut into the base material of 
the interior paneling 102 and/or airbag cover 100 from 
beneath along the edges of the airbag cover 100. This may 
be performed for example mechanically, With the use of an 
ultrasonic knife or a laser beam. 

[0033] Furthermore the airbag arrangement comprises an 
airbag module 108 for the purpose of incorporating the ?ring 
channel for the deployment and exiting of airbag 104 from 
the outlet opening, Which during regular operation is cov 
ered by the airbag cover 100. During regular operation the 
airbag 104 is folded inside the airbag module 108. 

[0034] A gas generator 110 is arranged on the airbag 
module 108. The gas generator 110 is connected to the 
airbag module 108 by means of a gas pipe 112, alloWing the 
gas produced by the gas generator 110 to How into the ?ring 
channel. Furthermore, the gas generator 110 is connected to 
the airbag 104 by means of a gas pipe 114, alloWing the gas 
generator 110 to in?ate the airbag 104. Alternatively also 
tWo gas generators may be provided, one of the gas gen 
erators being connected to the ?ring channel and the other 
gas generator being connected to the airbag. 

[0035] A control device 116 of the airbag arrangement is 
connected to a sensor 118. The sensor 118 is an acceleration 

sensor, for example. The sensor continuously supplies accel 
eration signals to the control device 116. When the accel 
eration signal exceeds a prede?ned limit, the control device 
116 sends an activation pulse to the gas generator 110 in 
order to activate the airbag 104. 

[0036] After receiving the activation signal, a pyrotechnic 
charge of the gas generator 110 is ignited, causing the gas 
created by gas generator 110 to How through the gas pipe 
112 into the ?ring channel and through the gas pipe 114 into 
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the airbag 104. By pressuriZing the ?ring channel With gas 
pressure, at least some of the predetermined breaking points 
106 are separated and/or the airbag cover 100 is opened at 
least partially. This has the advantage that the separation of 
the airbag cover 100 from the interior paneling 102 and/or 
the opening of the airbag cover 100 are not, or not solely, 
caused by the impact of the deploying airbag 104 on the 
airbag cover 100. 

[0037] Accordingly a loW gas pressure may be chosen for 
the deployment of the airbag 104. This reduces the require 
ments that are placed on the mechanical design of the airbag 
module 108 and the airbag cover 100, in particular as far as 
the risk of particles separating during the impact of the 
deploying airbag 104 on the rear of the airbag cover 100 is 
concerned. Furthermore, less pressure during the deploy 
ment of the airbag 104 into the passenger compartment also 
leads to a loWer risk of injuries for the vehicle driver and 
passengers. Finally, due to the loWer gas pressure that is 
required inside the airbag 104 for deployment, a smaller gas 
generator 110 may be selected. 

[0038] The gas generator 110 may be con?gured such that 
the gas it produces can ?oW, at least initially, through both 
gas pipes 112 and 114. Furthermore a valve device (not 
shoWn in the ?gure) may be provided, Which can be regu 
lated by the control device 116. During activation of the gas 
generator 110, the valve device is set such that the produced 
gas initially ?oWs only through the gas pipe 112 into the 
?ring channel, but not into the airbag. 

[0039] FolloWing a short time interval of for example no 
more than 20 ms, the control device 116 sends another 
control signal to the valve device so as to set it such that the 
produced gas no longer ?oWs through the gas pipe 112 into 
the ?ring channel, but ?oWs through the gas pipe 114 into the 
airbag 104. This has the advantage that initially gas pressure 
is built up brie?y in the ?ring channel, alloWing the airbag 
cover 100 to be at least partially separated from the interior 
paneling 102. Only after the ?ring channel has been pres 
suriZed With the gas pressure and/or after the airbag cover 
100 has been separated at least partially from the interior 
paneling 102 and/or has been opened at least partially Will 
gas from the gas generator 110 ?oW through the gas pipe 114 
into the airbag 104 in order to deploy it. 

[0040] According to another embodiment, a drive element 
120 is disposed in the ?ring channel, i.e. on or inside a Wall 
of the airbag module 108. The drive element 120 may be, for 
example, a bimetallic strip or a shape memory element. The 
drive element 120 is connected mechanically to the airbag 
cover 100 by means of a strap 122. 

[0041] After activation of the gas generator 110, hot gas 
?oWs through the gas pipe 112 into the ?ring channel. 
Typically the gas has a temperature of approx. 1000 to 1800 
Kelvin. Since the drive element 120 heats up due to the gas, 
its deformation effect is activated, causing the drive element 
120 to apply a tensile force on the airbag cover 120 by means 
of the strap 122, Which breaks open at least some of the 
predetermined breaking points 106 and/or opens the airbag 
cover 100 at least partially. 

[0042] FIG. 2 shoWs a corresponding ?oW chart. In step 
200 the control device of the airbag arrangement receives a 
sensor signal, for example from an acceleration sensor, 
Which measures the current acceleration data of the vehicle. 

Jun. 15, 2006 

In step 202 the control device veri?es Whether an activation 
condition for the airbag has been met by the current driving 
parameters of the vehicle. 

[0043] If this is the case, the control device emits a control 
signal in step 204 in order to pressuriZe the ?ring channel 
With gas pressure, causing the airbag cover to separate at 
least partially from the interior paneling and/or to open the 
airbag cover at least partially. In addition, a control signal is 
emitted in step 206 in order to in?ate the airbag. Steps 204 
and 206 can basically be applied simultaneously, With time 
overlaps or successively. 

[0044] FIG. 3 illustrates another embodiment of the air 
bag arrangement. Elements in FIG. 3 that correspond to 
elements from FIG. 1 have been marked With the same 
reference numeral. The airbag cover 100 is incorporated 
inside a carrier material 124 of the interior paneling. For this 
purpose, Weakening grooves 106 are cut into the carrier 124. 
A decorative ?lm 126 is arranged on the carrier 124. 

[0045] The strap 122 is designed on one end as a fabric 
insert of the airbag cover 100. On the other end, the strap 122 
is connected to a Weaker area 128 of the airbag module 108. 
The Walls of the airbag module 108 are made, for example, 
of draWn sheet metal having a Wall thickness of for example 
approx. 1.5 mm. The Wall thickness in the Weaker area 128 
has been reduced. For instance, the Wall thickness in the 
Weaker area 128 is approx. 0.4 mm. The Weaker area 128 is 
preferably arranged on a side of the airbag module 108 that 
is disposed on the Windshield base 130 of a Windshield 132 
of the vehicle. 

[0046] After the airbag arrangement control releases the 
activation signal, gas pressure is initially built inside the 
?ring channel formed by the airbag module 108 so that the 
Weaker area 128 deforms. Due to the deformation of the 
Weaker area 128, a force is applied on the airbag cover 100 
by means of the strap 122, the force leading to the tearing of 
the Weakening grooves 106. Furthermore, due to the tensile 
force, the airbag cover 100 can be pulled at least partially 
beneath the carrier 124 so that the outlet opening is already 
exposed at least partially When the airbag 104 deploys. 

[0047] In another embodiment a rebound strap is attached 
on the bottom of the dashboard to the airbag cover. The 
rebound strap is guided inside the airbag module eg by 
means of a milled slot and is seWn to the airbag after it Was 
guided across a de?ection pulley. 

[0048] The airbag cover is opened by the pulse during 
ignition of the airbag. HoWever, the airbag cover retracts 
into the inside of the dashboard, controlled by the de?ection 
and the deploying airbag; the farther the airbag protrudes 
from the dashboard, the more the airbag cover is pulled 
inside the dashboard across the de?ection pulley. 

[0049] Therefore, in this embodiment, the airbag cover is 
at least partially detached and/or opened as a result of the gas 
pressure built inside the ?ring channel. Further opening of 
the airbag cover then occurs by means of the deploying 
airbag in that the rebound strap pulls the airbag cover across 
the de?ection pulley beneath the dashboard. 

[0050] FIG. 4 shoWs the airbag arrangement from FIG. 3 
as the deploying airbag 104 exits the outlet opening. As 
illustrated in FIG. 4, the Weaker area 128 Was deformed in 
the direction of the Windshield base 130, Which caused the 
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weakening grooves 106 to tear open and the airbag cover 
100 to be pulled partially beneath the carrier 124. Therefore, 
the deploying airbag can exit through the outlet opening 
With relatively loW mechanical resistance in order to deploy 
into the passenger compartment. 

[0051] During further deployment of the airbag 104 for 
example, the part of the airbag cover 100 that Was not pulled 
beneath the carrier 124 is being deformed or folded by the 
deploying airbag 104 in the direction of the Windshield 132 
or the Windshield base 130. Due to this deformation of the 
airbag cover 100, the outlet opening for the airbag 104 is 
fully exposed. 
[0052] FIG. 5 shoWs a top vieW on an embodiment of the 
airbag cover 100, Which is designed in segments. In the 
embodiment observed here, the airbag cover 100 comprises 
segments 134, 136, 138, 140, etc. The individual segments 
are separated from each other by impressions in the airbag 
cover, as shoWn in FIG. 6, Which illustrates a cross-sectional 
vieW of the airbag cover 100. When the airbag is activated, 
the airbag cover 100 is pulled partially beneath the carrier 
124 by the strap 122, as shoWn in FIG. 4. 

[0053] For example, the segments 134 and 136 are pulled 
beneath the carrier 124, While the segments 138, 140, etc. 
protrude into the outlet opening of the airbag, as shoWn in 
FIG. 4. As soon as the deploying airbag 104 impinges upon 
the segments 138 and 140 of the airbag cover 100 protruding 
in the outlet opening, these are sWiveled in the direction of 
the arroW 142 toWards the Windshield 132, such that the 
outlet opening is fully exposed. 

[0054] Instead of a segment structure, the airbag cover 100 
may also have a suitable grid structure. 

[0055] Although the invention herein has been described 
With reference to particular embodiments, it is to be under 
stood that these embodiments are merely illustrative of the 
principles and applications of the present invention. It is 
therefore to be understood that numerous modi?cations may 
be made to the illustrative embodiments and that other 
arrangements may be devised Without departing from the 
spirit and scope of the present invention as de?ned by the 
appended claims. 

REFERENCE NUMERAL LIST 

[0056] 100 Airbag cover 

[0057] 102 Interior paneling 

[0058] 104 Airbag 

[0059] 106 Predetermined breaking point, Weakening 
groove 

[0060] 108 Airbag module 

[0061] 110 Gas generator 

[0062] 112 Gas pipe 

[0063] 114 Gas pipe 

[0064] 116 Control device 

[0065] 118 Sensor 

[0066] 120 Drive element 

[0067] 122 Strap 
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[0068] 124 Carrier 

[0069] 126 Film 

[0070] 128 Weaker area 

[0071] 

[0072] 

[0073] 

[0074] 

[0075] 

[0076] 

[0077] 

130 Windshield base 

132 Windshield 

134 Segment 

136 Segment 

138 Segment 

140 Segment 

142 Direction of arroW 

1. An airbag arrangement, comprising: 

means for in?ating an airbag; 

an airbag cover, Which covers a ?ring channel and is 
connected to interior paneling; and 

means for pressuriZing the ?ring channel With gas pres 
sure. 

2. The airbag arrangement according to claim 1, Wherein 
the gas pressure is su?icient for the at least partial detach 
ment of the airbag cover from the interior paneling. 

3. The airbag arrangement according to claim 1, Wherein 
the gas pressure is su?icient for at least partially opening the 
airbag cover. 

4. The airbag arrangement according to claim 1, further 
comprising one or more control devices for the in?ating 
means and the pressuriZing means, Wherein the one or more 
control devices are designed such that the ?ring channel is 
pressurized With the gas pressure before the airbag deploys 
and impinges upon a rear of the airbag cover. 

5. The airbag arrangement according to claim 4, Wherein 
the one or more control devices are designed such that 
initially the in?ating means are activated. 

6. The airbag arrangement according to claim 5, Wherein 
a time interval betWeen activation of the pressuriZing means 
and activation of the in?ating means is no more than about 
20 ms. 

7. The airbag arrangement according to claim 1, Wherein 
the in?ating means and the pressuriZing means include a gas 
generator, and the gas generator is coupled to the ?ring 
channel and the airbag. 

8. The airbag arrangement according to claim 7, further 
comprising a valve device disposed one of: betWeen the gas 
generator and the ?ring channel, and betWeen the gas 
generator and the airbag. 

9. The airbag arrangement according to claim 1, Wherein 
the airbag cover has a grid structure or a segment structure. 

10. The airbag arrangement according to claim 1, 
Wherein: 

the ?ring channel is Weaker in at least one area, Which 
permits the ?ring channel to deform in the at least one 
area during the pressurization With the gas pressure, 
and 

the at least one area is mechanically coupled to the airbag 
cover. 
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11. The airbag arrangement according to claim 10, 
Wherein: 

the interior paneling is a dashboard, and 

the at least one Weaker area is arranged on a side of the 
?ring channel that faces a base of a Windshield. 

12. The airbag arrangement according to claim 10, 
Wherein the at least one Weaker area is coupled to the airbag 
cover by means of a tension element. 

13. The airbag arrangement according to claim 1, further 
comprising a drive element disposed in or on the ?ring 
channel, an mechanically coupled to the airbag cover, 
Wherein the drive element has a temperature-induced defor 
mation e?‘ect. 

14. The airbag arrangement according to claim 13, 
Wherein the drive element is a bimetallic element. 

15. The airbag arrangement according to claim 13, 
Wherein the drive element is a shape memory element. 

16. The airbag arrangement according to claim 1, Wherein 
the airbag cover is coupled to the interior paneling by means 
of at least one predetermined breaking point and the at least 
one predetermined breaking point is broken up by pressur 
iZing the ?ring channel With the gas pressure. 

17. The airbag arrangement according to claim 1, Wherein 
the airbag cover is designed such that it is pulled or sWiveled 
at least partially beneath the interior paneling upon activa 
tion of the airbag. 

18. The airbag arrangement according to claim 1, further 
comprising: 

a strap coupled to the airbag cover and airbag; and 

de?ection means, across Which the strap is guided such 
that an opening movement of the airbag cover so as to 

Jun. 15, 2006 

expose an outlet opening of the ?ring channel is 
triggered during the in?ation of the airbag. 

19. The airbag arrangement according to claim 18, 
Wherein the de?ection means comprise a de?ection pulley. 

20. A control device for an airbag arrangement, compris 
mg: 

means for recognizing When an activation condition has 
been met; 

means for controlling one or more gas generator devices 
for pressuriZing a ?ring channel With gas pressure; and 

means for controlling the one or more gas generator 
devices for in?ating an airbag. 

21. The control device according to claim 20, Wherein 
emission of a ?rst control signal for pressuriZing the ?ring 
channel With the gas pressure and emission of a second 
control signal for in?ating the airbag occur in a time 
staggered manner. 

22. A method for deploying an airbag, comprising: 

controlling one or more gas generator devices to pressur 
iZe a ?ring channel of an airbag chute With gas pres 
sure; and 

controlling the one or more gas generator devices to 
in?ate the airbag, 

Wherein at least initiation of pressuriZing the ?ring chan 
nel With gas pressure occurs before in?ation of the 
airbag. 


